A double WAP domain-containing protein PmDWD from the black tiger shrimp Penaeus monodon is involved in the controlling of proteinase activities in lymphoid organ.
A homolog of mammalian secretory leucocyte proteinase inhibitor or SLPI known as a double WAP domain (DWD) protein has been found in penaeid shrimp and believed to play an important role in innate immune system of the shrimp. The PmDWD identified from the Penaeus monodon EST database was investigated for its expression under pathogen infection. Infections by Vibrio harveyi and white spot syndrome virus (WSSV) up-regulated the expression of the PmDWD, which was peaked at about 24 h post infection and, then, subsided to more or less normal level. The PmDWD was expressed in various tissues of normal, 24-h WSSV-injected and leg-amputated shrimp, predominantly in the hemocytes. The expression was dramatically increased in lymphoid organ upon WSSV infection and leg amputation. The recombinant PmDWD (rPmDWD) was not active against the commercial proteinases: trypsin, chymotrypsin, elastase and subtilisin while its mutant rPmDWD_F70R was active against the subtilisin. By using agar diffusion assay, the rPmDWD inhibited the crude proteinases from lymphoid organs of leg-amputated and WSSV-infected shrimp. It inhibited the crude proteinases from Bacillus subtilis as well. Unlike the mammalian SLPIs, the rPmDWD had no antimicrobial activity against various bacteria.